Study on adaptation practices against climate change impact in agriculture sector have been explored extensively globally but adaptation practices against climate change impact on off farm activities are not studied in detail. This study aims to analyze the determinants of households' adaptation practices against climate change impact on off farm activities in Nepal. It utilizes the data generated from nationally representative samples of National Climate Change Impact Survey, 2016 conducted by Central Bureau of Statistics. Total sample size of this survey was 5060 households. But for this paper, total of 4114 samples were considered. Binary logistic regression analysis was carried out to analyze households' adaptation practices against climate change impact on off-farm activities in Nepal. Most of the respondents are male of age 40-54 years, from non-Brahmin/Chhetri caste/ethnicity, illiterate, with lowest income Quintile, from tropical climate zone and without getting any services from agricultural service center. Females are less likely to have adaptation practices towards off farm activities (started more off-farm activities;
Introduction
The continuous increase in greenhouse gas emission due to anthropogenic pressure would further amplify the rate of increase in temperature and intensify the frequency of extreme weather events including floods, droughts, changing rainfall pattern, water resources depletion, and severe heat/cold waves. Climate change refers to a change in the state of the climate that can be identified (e.g. using statistical tests) by changes in the mean and/or the variability of its properties, and that persists for an extended period, typically decades or longer (IPCC, 2007) .
The scientific evidence has shown that climate change is a global challenge facing humans and their socio-economic activities, health, livelihood, and food security (Romieu et al., 2010; Amjath-Babu et al., 2016) .
It is well understood that the farmers who entirely depend on farming activities need a varieties of adaptation practices to minimize the negative impact of climate change for their livelihood.
Among the practices, an off farm activity may be one of the safe exits. Off farm activities are those activities which are done outside the agricultural activities. Several studies at globe have found that a large proportion of the off farm activities are in increasing trend (Oppong-Kyeremeh and Bannor, 2017) .
Agriculture is one of the main economic activities of Nepal and about two-thirds of the population employs on it (CBS, 2017) . Among the agricultural population, more than half (51.5%) holds less than 0.5 hector land; land is fragmented and no land management, while the poorest population are involved in agriculture and this section of the population are getting about 59.0 percent income from agriculture as compared with 21.0 percent of the richest quintiles (Satyal, 2010) . Climate change is expected to significantly reduce agricultural productivity especially in tropical and subtropical regions (Jones and Thornton, 2003) .The loss of yield for major crops that account for 80.0 percent of production in Africa and South Asia may reach 8.0 percent by the middle of this century. Agronomic research indicates that higher temperatures associated with climatic change will be very harmful to the production of many crop and livestock groups. The data trend from 1975 to 2005 shows that the mean annual temperature has been increasing by 0.06 °C while the mean rainfall has been decreasing by 3.7 mm (-3.2%) per month per decade in Nepal (PAN, 2009 ). Adaptation to climate changes seems to be the most appropriate means for farmers to minimize the negative impact of climate change. Adaptation strategies such as; changing crop types, changing crops varieties, tree planting, soil and water conservation, changing planting date, fertilizer application and crop diversification are in practice (Tesfaye and Seifu, 2016) . There are also other types of adaption practices to the climate change such as off farm based activities which are less discussed. Hence, this study aims to analyze the determinants of households' adaptation practices against climate change impact towards off farm based activities in Nepal.
We hope this study is unique in Nepal's context and fulfills the gap on adaption activities to the impact of climate change in agriculture sector of Nepal.
Data and Method
This paper utilizes the data generated from nationally representative sample of National Climate Change Impact Survey, 2016 conducted by Central Bureau of Statistics. Total sample size of this survey was 5,060 households. The sample selection strategy adopted for the NCCIS was done in three stages -I stage: selection of the districts; II stage: selection of primary sampling unit (PSU), 253 PSUs from all 16 analytical domains; and III stage: random selection of households.
Age of the respondents of the households was 45 years and above and residing at least 25 years in that area. But for this study, the respondents who denied saying about income, the utilization of service regarding agriculture from service center, as well as the chosen four off-farm activities for the adaptation of climate change were excluded and total of 4114 samples were considered.
The selected off-farm activities for the adaptation of climate change are changed on food consumption habit; started more off-farm activities; shifted to non-agricultural employment; and temporary out-migration. These components are taken as dependent variables. Further age, sex, educational status, caste/ethnicity of the respondents, per capita yearly income quintile, if agricultural service were received from agricultural service center, years of experience in agricultural sector and climate zone are considered as independent variables.
Binary logistic regression analysis was carried out to find the determinants of adaptation practices towards off-farm activities.
This model is estimated by maximum likelihood estimation (MLE) method as the outcome variable is binary in nature i.e. if respondent has selected off-farm activities. If the respondent selected the activities, Y = 1, otherwise Y = 0. Similarly, X denotes independent variables. This study mainly focused if the respondents have selected off-farm activities for the adaptation of climate change.
Results and Discussion

Background Characteristics of Respondent
More than two third of the respondents (67.2%) are male whereas female accounts around one third of the total samples (32.8%). Majority of the respondents falls in the age group 45 to 54 years. Minimum age of the respondents is 45 years and the range is 50 years following the average age as 58.42 years with standard error as 0.16 years. Brahmin/Chhetri covers less than one third of the total respondents whereas other castes like Janajati, Madeshi, Dalit and others cover more than two third of the total. More than two fifth of the respondents are illiterate followed by informal education, basic education, and higher education. More than three forth of the respondents (77.4%) receive any service from agriculture service center. More than one third of the respondents have lowest income Quintile (22.8%). More than half of the respondents are from Tropical climate zone. 
Determinants of adaptation practices towards off-farm activities
Change of food consumption habit
The dependent variable i.e. change on food consumption habit has two responses i.e. yes and no.
No is taken as reference category for finding the determinants of adaptation practices. Table 2 shows the odds ratio of logistic regression coefficients, their P values, and 95 percent confidence interval for odds ratios for each category. From the fitted model, with reference to illiterate, basic education as well as secondary and higher education have more chance to have adaptation practices. Similarly with reference to tropical climate zone, sub-tropical and temperate zone has less chance to have adaptation practices. With reference to the people getting agricultural service, the people without getting any agricultural service are less likely to have adaptation practices. Similarly as years of experiences on agriculture increase, there is less likely to have adaptation practices. Final -2loglikelihood =4849.10; Hosmer and Lemeshow -Chi-square value =13.92( P = 0.084) ; Nagelkerke R 2 = 0.054; Cox-Snell R 2 = 0.038
Start of more off -farm Activities
The dependent variable i.e. started more off farm activities has two responses i.e. yes and no. No is taken as reference category for finding the determinants of adaptation practices. Table 3 shows the odds ratio of logistic regression coefficients, their P values, and 95 percent confidence interval for odds ratios for each category. From the fitted model, female are less likely to have adaptation practice than male. Further, with reference to illiterate, people with secondary and higher education have more chance to have adaptation practices. Similarly with reference to tropical climate zone, sub-tropical and temperate zone has less chance to have adaptation practices. The people with income as second quintile are less likely to have adaptation practices than the people with income as first quintile (lowest). With reference to the people getting agricultural service, the people without getting any agricultural service are less likely to have adaptation practices. Similarly as years of experiences on agriculture increase, there is less likely to have adaptation practices. 
Shifting to Non-Agricultural Employment
The dependent variable i.e. shifted to non-agricultural employment has two responses i.e. yes and no. No is taken as reference category for finding the determinants of adaptation practices. Table 4 shows the odds ratio of logistic regression coefficients, their P values, and 95 percent confidence interval for odds ratios for each category. From the fitted model, with reference to illiterate, literate people have less chance to have adaptation practices. Similarly people with other caste than Brahmin/Chhetri are more likely to have adaptation practices. With reference to tropical climate zone, sub-tropical zone has less chance to have adaptation practices. The people with higher income are more likely to have adaptation practices than the people with lowest income. With reference to the people getting agricultural service, the people without getting any agricultural service are less likely to have adaptation practices. Similarly as years of experiences on agriculture increase, there is less likely to have adaptation practices. 
Adapting Temporary Out-Migration
The dependent variable i.e. temporary out-migration has two responses i.e. yes and no. No is taken as reference category for finding the determinants of adaptation practices. Table 5 shows the odds ratio of logistic regression coefficients with their P values and 95 percent confidence interval. Analyses reveal that, females are less likely to have adaptation practice than male. 
Conclusion
Majority of the respondents considered for the study are male of age 40-54 years, from non-Brahmin/Chhetri caste/ethnicity, illiterate, with lowest income Quintile, from tropical climate zone and without getting any services from agricultural service center.
Among the variables; age, sex, educational status, caste/ethnicity, per capita yearly income quintile, service received from agricultural service center, years of experience in agricultural sector and climate zone considered as independent variables, age does not show a statistically significant relationship with the households' adaptation practices towards all off farm activities considered for the analyses. Female is less likely to have the adaptation practices towards off farm activities (started more off-farm activities; shifted to non-agricultural employment; and temporary out-migration) as compared with male while it does not matter for changed on food consumption habit. Non-Brahmin/Chhetri caste/ethnicity with reference to Brahmin/Chhetri is the common factor for determining the adaptation practices (shifting to non-agricultural employment; and temporary out-migration). Status of receiving any services from agricultural service center, years of experience in agricultural sector and sub-tropical climate zone with reference to tropical zone are the common determining factors for households' adaptation practices towards off farm activities against climate change impact in Nepal.
